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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a treating liquid 
discharge nozzle used for example, for the purpose of 
treating a glass substrate for a liquid crystal display 
(LCD) or a substrate such as a semiconductor wafer 
with a liquid and capable of preventing the liquid sagging 
and a liquid treating device using the same. 
SOLUTION: The discharge nozzle 60 for a rinse liquid, 
which is one of the treating liquid discharge nozzle, has a 
liquid feed pipe 61 for feeding the treating liquid and a 
discharge part 62 communicated with the liquid feed pipe 
61 and for discharging the treating liquid. A porous body 
64 having liquid holding power is arranged in the 
discharge part 62 to prevent the liquid sagging. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processing liquid regurgitation nozzle characterized by arranging the porous body 
which is opened for free passage by liquid-sending tubing which is the processing liquid 
regurgitation nozzle which carries out the regurgitation of the processing liquid to a processed 
object, and sends processing liquid, and said liquid-sending tubing, has the discharge part which 
carries out the regurgitation of the processing liquid, and has liquid holding power in said 
discharge part. 

[Claim 2] The processing liquid regurgitation nozzle which carries out [ that the porous body 
which liquid-sending tubing which is the processing liquid regurgitation nozzle which carries out 
the regurgitation of the processing liquid to a processed object, and sends processing liquid, and 
said liquid-sending tubing are open for free passage, and the discharge part which carries out the 
regurgitation of the processing liquid to the lower part is formed, is equipped with the nozzle 
block arranged to an abbreviation horizontal direction, and has liquid holding power is arranged by 
abbreviation parallel in the die-length direction in said nozzle block, and ] as the description. 
[Claim 3] The processing liquid regurgitation nozzle according to claim 2 characterized by 
approaching and arranging said porous body in said discharge part. 

[Claim 4] A processing liquid regurgitation nozzle given in any 1 term of claim 1 to claim 3 
characterized by said porous body being a hollow filament or a hollow filament bundle. 
[Claim 5] The processing liquid regurgitation nozzle according to claim 4 characterized by 
supplying said processing liquid to the cavernous section currently formed in said hollow filament 
or the hollow filament bundle, and filtering and discharging said processing liquid in the exterior of 
said hollow filament or a hollow filament bundle. 

[Claim 6] A processing liquid regurgitation nozzle given in any 1 term of claim 1 to claim 3 to 
which said porous body is characterized by being a hollow fiber, a membrane filter, or a ceramic 
filter. 

[Claim 7] The attaching part holding a substrate, and the processing liquid regurgitation nozzle 
which carries out the regurgitation of the processing liquid to the front face of a substrate. It is a 
liquid processor possessing the processing liquid regurgitation nozzle migration device in which 
said processing liquid regurgitation nozzle is moved to the upper part of a substrate from a 
position in readiness. Said processing liquid regurgitation nozzle The liquid processor 
characterized by arranging the porous body which is opened for free passage by liquid-sending 
tubing which sends processing liquid, and the liquid-sending tubing concerned, has the discharge 
part which carries out the regurgitation of the processing liquid, and has liquid holding power in 
said discharge part. 

[Claim 8] The attaching part holding a substrate, and the processing liquid regurgitation nozzle 
which carries out the regurgitation of the processing liquid to the front face of a substrate. It is a 
liquid processor possessing the processing liquid regurgitation nozzie migration device in which 
said processing liquid regurgitation nozzle is moved to the upper part of a substrate from a 
position in readiness. Said processing liquid regurgitation nozzle Liquid-sending tubing which 
sends processing liquid, and said liquid-sending tubing are open for free passage, and the 
discharge part which carries out the regurgitation of the processing liquid to the lower part is 
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formed The liquid processor with which the porous body which is equipped with the nozzle block 
arranged to an abbreviation horizontal direction, and has liquid holding power is characterized by 
being arranged in the die-length direction by abbreviation parallel in said nozzle block. 
[Claim 9] The liquid processor according to claim 7 or 8 characterized by said porous body being 
a hollow filament or a hollow filament bundle. 

[Claim 10] The liquid processor according to claim 9 characterized by supplying said processing 
liquid to the cavernous section currently formed in said hollow filament or the hollow filament 
bundle, and filtering and discharging said processing liquid in the exterior of said hollow filament 
or a hollow filament bundle. 

[Claim 11] The liquid processor according to claim 7 or 8 with which said porous body is 
characterized by being a hollow fiber, a membrane filter, or a ceramic filter. 



[Translation done.] 
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1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.*^oMc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing liquid regurgitation nozzle and 
liquid processor which perform liquid processing to for example, the glass substrate for liquid 
crystal displays (LCD), or a substrate like a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] For example, in manufacture of a liquid crystal display (LCD), 
photoresist liquid is applied to the LCD substrate of a glass rectangle, the resist film is formed, 
the resist film is exposed corresponding to a circuit pattern, and a predetermined pattern is 
formed by the so-called photolithography technique of carrying out the development of this. 
[0003] Formation of such a circuit pattern is performed using resist spreading / development 
system by which two or more processing units were collected. In such a system, first, after 
surface treatment and washing processing are performed by UV irradiation if needed to a 
substrate, brush washing and ultrasonic backwashing by water are given by the washing unit. 
Then, in order that a substrate may raise the stability of a resist, succeedingly, resist spreading 
is performed in a resist spreading unit, a predetermined pattern is exposed with an aligner after 
prebaking, further, a development is carried out. postbake processing is carried out 
[ hydrophobing processing (adhesion promoter coat) is carried out with an adhesion process 
unit, ] in a development unit, and a predetermined circuit pattern is formed. 
[0004] Here, the development unit is equipped with the cup which collects the developer 
regurgitation nozzle which carries out the regurgitation of the developer to a substrate, the rinse 
regurgitation nozzle which carries out the regurgitation of the rinse after a development, the spin 
chuck for substrate maintenance, the migration device in which a developer regurgitation nozzle 
and a rinse regurgitation nozzle are moved on a substrate from a position in readiness, 
respectively, and the processing liquid (a developer, rinse) shaken off to the perimeter of a spin 
chuck if it explains in more detail about a development unit. 

[0005] In case a development is carried out in this development unit, first, a substrate is laid on 
a spin chuck, a developer regurgitation nozzle is moved on a substrate from a position in 
readiness, and the liquid peak of the developer is carried out on a substrate. A developer 
regurgitation nozzle moves to a position in readiness after liquid peak termination. It dries by 
suspending supply of a rinse discharge and after that and a rinse shaking off a rinse, shaking off 
a developer, moving a rinse regurgitation nozzle from a position in readiness subsequently to a 
substrate top. and rotating [ rotate a spin chuck, ] a spin chuck, after predetermined carries out 
developing time maintenance in this condition. It shakes off and a rinse regurgitation nozzle 
moves to a position in readiness after desiccation. 
[0006] 

Lprob!em(s) to be Solved by the Invention] Although various processing liquid, such as thinner 
used before and after wash water, a developer, a resist, and resist spreading, was breathed out 
from the nozzle as mentioned above, the liquid reservoir was conventionally generated near the 
delivery of a nozzle after the regurgitation, and there was a case where a product was polluted 
with the liquid lappet of this liquid reservoir. 
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[0007] For example, when the liquid lappet of resist liquid is generated from the resist 
regurgitation nozzle which performs resist spreading, the part from which the thickness of the 
resist film differs in polar zone arises, and problems, like spreading unevenness arises occur, and 
generating of a defective is caused as a result And in order to avoid this problem, it becomes 
complicated [ the structure of a nozzle ], when it carries out to attach a suck back function etc., 
and the manufacturing cost of the resist regurgitation nozzle itself produces problems, such as 
becoming high. 

[0008] Also in a development, when a developer dripped and falls to the part which separated 
from the predetermined developer regurgitation location while having stored the developer 
regurgitation nozzle, development precision may differ partially and deterioration of quality is 
caused. 

[0009] In a rinse process, in case it shakes off, desiccation finishes and a rinse regurgitation 
nozzle moves to a position in readiness, a possibility that a rinse may carry out a liquid lappet 
from a rinse regurgitation nozzle is on a substrate. When the liquid lappet of a rinse happens, 
possibility that marks will be attached on a substrate, or the rinse which dripped and fell will 
adhere to a substrate transport device, and a rinse will adhere to other substrates becomes 
large. Thus, if it is sufficient for the remains of a rinse Just on a substrate and adhesion etc. is 
carried out to other substrates, the problem that the yield of a product falls will be produced. 
[0010] Processing liquid aims at offering the liquid processor equipped with the processing liquid 
regurgitation nozzle and such a processing liquid regurgitation nozzle which prevented carrying 
out a liquid lappet on the substrate at the time of migration, without making this invention in view 
of this situation, and making structure complicate about the regurgitation nozzle of various 
processing liquid. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
liquid-sending tubing which is the processing liquid regurgitation nozzle which carries out the 
regurgitation of the processing liquid to a processed object as 1st processing liquid regurgitation 
nozzle, and sends processing liquid, and said liquid-sending tubing are open for free passage, and, 
according to this invention, it has the discharge part which carries out the regurgitation of the 
processing liquid, and processing liquid regurgitation nozzle ** characterized by to be arranged 
the porous body which has liquid holding power in said discharge part is offered. 
[0012] Moreover, liquid-sending tubing which according to this invention is the processing liquid 
regurgitation nozzle which carries out the regurgitation of the processing liquid to a processed 
object as 2nd processing liquid regurgitation nozzle, and sends processing liquid. Said liquid- 
sending tubing is open for free passage, the discharge part which carries out the regurgitation of 
the processing liquid to the lower part is formed, it has the nozzle block arranged to an 
abbreviation horizontal direction, and processing liquid regurgitation nozzle ** characterized by 
the porous body which has liquid holding power being arranged in the die-length direction by 
abbreviation parallel at said nozzle block is offered. As for a porous body, about this 2nd 
processing liquid regurgitation nozzle, approaching and arranging in a discharge part is desirable. 
[0013] In the 1st and 2nd processing liquid regurgitation nozzle mentioned above, the processing 
liquid which remains after the regurgitation of the processing liquid of the specified quantity in a 
discharge part is held in a discharge part with the suction force using the capillarity which the 
porous body arranged in the proper place has, without carrying out a liquid lappet. Thereby, 
generating of the liquid lappet from a nozzle is prevented and improvement in the production 
yield is achieved. 

[0014] When a hollow filament or a hollow filament bundle is used suitably and uses these 
ingredients as a porous body in these [ 1 st ] and the 2nd processing liquid regurgitation nozzle, it 
is desirable to consider as the configuration which the cavernous section by which processing 
liquid is formed in the hollow filament or the hollow filament bundle is supplied, and processing 
liquid is filtered and discharged in the exterior of a hollow filament or a hollow filament bundle, 
and is further breathed out from a discharge part Thereby, in addition to the liquid maintenance 
by the porous body, a porous body functions also as a filter and becomes possible [ removing the 
unnecessary solid in processing liquid etc. ]. 
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[0015] As other porous bodies, a hollow fiber, a membrane filter, and a ceramic filter can be 
mentioned, for example. It is desirable that the pore diameter is small, also with such an 
ingredient, processing liquid will be filtered and any ingredient can prevent adhesion of particle 
etc. on processed objects, such as a substrate, so that It may have liquid holding power. 
[0016] Now, according to this invention, the liquid processor which has the 1st and 2nd 
processing liquid regurgitation nozzle mentioned above is also offered. Namely, the attaching part 
holding a substrate and the processing liquid regurgitation nozzle which carries out the 
regurgitation of the processing liquid to the front face of a substrate, It is a liquid processor 
possessing the processing liquid regurgitation nozzle migration device in which said processing 
liquid regurgitation nozzle is moved to the upper part of a substrate from a position in readiness. 
Said processing liquid regurgitation nozzle Liquid-sending tubing which sends processing liquid, 
and the liquid-sending tubing concerned are open for free passage, it has the discharge part 
which carries out the regurgitation of the processing liquid, and liquid processor ** characterized 
by arranging in said discharge part the porous body which has liquid holding power is offered. 
[0017] Moreover, the attaching part holding a substrate and the processing liquid regurgitation 
nozzle which carries out the regurgitation of the processing liquid to the front face of a 
substrate. It is a liquid processor possessing the processing liquid regurgitation nozzle migration 
device in which said processing liquid regurgitation nozzle is moved to the upper part of a 
substrate from a position in readiness. Said processing liquid regurgitation nozzle Liquid-sending 
tubing which sends processing liquid, and said liquid-sending tubing are open for free passage, 
and the discharge part which carries out the regurgitation of the processing liquid to the lower 
part is formed. It has the nozzle block arranged to an abbreviation horizontal direction, and liquid 
processor characterized by the porous body which has liquid holding power being arranged in 
the die-length direction by abbreviation parallel at said nozzle block is offered. The various 
gestalten of the 1st and 2nd processing liquid regurgitation nozzle mentioned above can be 
applied to the processing liquid regurgitation nozzle in these liquid processors, and, thereby, the 
liquid processor which is excellent in processing effectiveness is offered. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail with reference to an accompanying drawing. The liquid processor which used the 
processing liquid regurgitation nozzle of this invention and this processing liquid regurgitation 
nozzle is the top view showing resist spreading and the development system (it is hereafter 
described as a "processing system".) of the LCD substrate (it is hereafter described as a 
"substrate".) applied suitably, and drawing 1 decides to outline about this processing system 
first. 

[0019] This processing system equips the cassette station 1 in which the cassette C which 
holds two or more substrates G is laid, and Substrate G with the processing section 2 equipped 
with two or more processing units for performing a series of processings including resist 
spreading and development, and the interface section 3 for delivering Substrate G between 
aligners (not shown), and the cassette station 1 and the interface section 3 are arranged to the 
both ends of the processing section 2, respectively. 

[0020] The cassette station 1 is equipped with the conveyance device 10 for conveying 
Substrate G between Cassette C and the processing section 2. And carrying-in appearance of 
Cassette C is performed at the cassette station 1. Moreover, in the conveyance way 10a top in 
which the conveyance device 10 was formed along the array direction of a cassette, it has the 
movable conveyance arm 1 1 and conveyance of Substrate G is performed by this conveyance 
arm 1 1 between Cassette C and the processing section 2. 

[0021] The processing section 2 is divided into pre-stage 2a, inside step 2b, and post-stage 2c, 

it has the conveyance way 12~13'^14 in the center, rsspsctively, and each p.'^ocessing unit is 
arranged in the both sides of these conveyances way. And the junction section 15-16 is formed 
among these. 

[0022] Pre-stage 2a is equipped with the movable main transport device 1 7 along the 
conveyance way 12. To the one side of the conveyance way 12 Two washing unit (SCR) 21a and 
21b are arranged. To the other side of the conveyance way 12, a UV irradiation unit The 
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processing block 27 which the processing block 25 which (UV) and the refrigeration unit (COL) 
repeated to two steps, the processing block 26 which a heat-treatment unit (H.P.) comes to put 
on two steps, and a refrigeration unit (COL) come to put on two steps is arranged. 
[0023] Inside step 2b is equipped with the movable main transport device 18 along the 
conveyance way 1 3. Moreover, to the one side of the conveyance way 13a resist — spreading - 

- processing — a unit — ( — CT — ) — 22 — and — a substrate — G — a periphery — the 
section — a resist — removing — a periphery — a resist — removal — a unit — ( — ER — ) — 
23 — one like — preparing — having — **** — the other side of the conveyance way 1 3 - 

- A heat-treatment unit The processing block 28 which (H.P.) comes to put on two steps. The 
processing block 29 which a heat-treatment unit (H.P.) and a cooling processing unit (COL) 
come to pile up up and down, and the processing block 30 which an adhesion process unit (AD) 
and a refrigeration unit (COL) come to pile up up and down are arranged. 

[0024] Post-stage 2c is equipped with the movable main transport device 19 along the 
conveyance way 14. Furthermore, to the one side of the conveyance way 14 Three development 
unit (DEV) 24a, 24b. and 24c are arranged. The processing block 31 which a heat-treatment unit 
(H.P.) comes to put on two steps and the processing block 32 which a heat-treatment unit (H.P,) 
and a cooling processing unit (COL) both come to pile up up and down, and 33 are arranged at 
the other side of the conveyance way 14. 

[0025] In addition, the processing section 2 has structure which arranges only washing 
processing unit 21a, the resist processing unit 22, and a spinner system unit like development 
unit 24a to one side across a conveyance way, and arranges only heat system processing units, 
such as a heat-treatment unit and a cooling processing unit, to an another side side. 
[0026] Moreover, the drug solution supply unit 34 is arranged and the tooth space 35 for 
maintaining the main transport device further is provided for the part by the side of spinner 
system unit arrangement of the junction section 15-16. 

[0027] The main transport device 17-18-19 is equipped with the X-axis drive of the 2-way 
within a horizontal plane, the Y-axis drive, and the vertical Z-axis drive, respectively, is equipped 
with the rotation drive which rotates focusing on the Z-axis further, and has the arm (not shown) 
which supports Substrate G, respectively. 

[0028] The main transport device 1 7 has carrying in and taking out of Substrate G to each 
processing unit of pre-stage 2a, and the function to deliver Substrate G between the Junction 
sections 15 further while delivering Substrate G between the arms 1 1 of the conveyance device 
10. Moreover, the main transport device 18 has carrying in and taking out of Substrate G to each 
processing unit of inside step 2b, and the function to deliver the substrate G between the 
junction sections 16 further while delivering Substrate G between the junction sections 15. 
Furthermore, the main transport device 19 has carrying in and taking out of Substrate G to each 
processing unit of post-stage 2c, and the function to deliver the substrate G between the 
interface sections 3 further while delivering Substrate G between the junction sections 16. In 
addition, the junction section 15-16 functions also as a cooling plate. 

[0029] The interface section 3 is equipped with the conveyance device 38 in which carrying-in 
appearance of the substrate G between the extension 36 which holds a substrate temporarily in 
case a substrate is delivered between the processing sections 2, two buffer stages 37 which 
were further established in the both sides and which arrange a buffer cassette, and these and 
aligners (not shown) is performed. In the conveyance way 38a top in which the conveyance 
device 38 was formed along the extension 36 and the array direction of the buffer stage 37, it 
has the movable conveyance arm 39 and conveyance of Substrate G is performed by this 
conveyance arm 39 between the processing section 2 and an aligner. 

[0030] Thus, by collecting each processing unit and unifying, space-saving-izing and the increase 

in efficiency of processing can bs attained. 

[0031] Thus, it sets to the constituted processing system. The substrate G in Cassette C is 
conveyed by the processing section 2. In the processing section 2 First, surface treatment and 
washing processing are performed in the UV irradiation unit (UV) of the processing block 25 of 
pre-stage 2a. After being cooled in a cooling processing unit (COL), scrubber washing is 
performed by washing unit (SCR) 21a and 21b. and after stoving is carried out in one heat- 



http:/ / www4.ipdl.ncipi.gojp/ cgi-bin/tran.web.cgi^ejje 



2006/08/15 



JP.2001-252604.A [DETAILED DESCFaPTION] 



5/8 /<— V 



treatment unit of the processing blocks 26 (H.P.), it is cooled with one refrigeration unit (COL) of 
the processing blocks 27. 

[0032] Then, in order for Substrate G to be conveyed by inside step 2b and to raise fixable [ of a 
resist ], hydrophobing processing (adhesion promoter coat) is carried out with the adhesion 
process unit (AD) of the upper case of the processing block 30. a resist is applied in the resist 
spreading processing unit (CT) 22 after cooling by the cooling processing unit (COL) of the lower 
berth, and the excessive resist of the periphery of Substrate G is removed in the periphery 
resist removal unit (ER) 23. Then, prebaking processing is carried out by one of the heat- 
treatment units in inside step 2b (H.P.), and Substrate G is cooled with the refrigeration unit 
(COL) of the lower berth of the processing blocks 29 or 30. 

[0033] Then, Substrate G is conveyed by the aligner through the interface section 3 by the main 
transport device 1 9 from the junction section 1 6. and a predetermined pattern is exposed there. 
And after carrying in Substrate G through the interface section 3 again and performing 
postexposure BEKU processing if needed in one heat-treatment unit of the processing blocks 
31-32-33 of post-stage 2c (H.P.). a development is carried out by either development unit (DEV) 
24a. 24b and 24c, and a predetermined circuit pattern is formed. It is cooled with one of 
refrigeration units (COL), and the substrate G by which the development was carried out is held 
in the predetermined cassette on the cassette station 1 according to the main transport device 
19, 18. 17. and the conveyance device 10. after postbake processing is performed in one heat- 
treatment unit of the post-stage 2c (H.P.). 

[0034] Although this invention is used about regurgitation, such as the various processing liquid 
used in the processing system mentioned above, for example, substrate wash water, (pure 
water), a resist, a developer, and a rinse, it presupposes a development unit (DEV) hereafter that 
this invention is explained to an example. 

[0035] Draw ing 2 is the sectional view of a development unit (DEV), and drawin g 3 is the top 
view of a development unit (DEV). As shown in drawing 2 , in development unit (DEV) 24a. 24b, 
and 24c. Substrate G is held mechanically, for example, it is prepared so that a spin chuck 41 
may rotate with the rotation drive 42. and the covering 43 which surrounds the rotation drive 42 
is arranged, and two undershirt cups 44-45 are estranged and formed in the periphery enclosure 
of this covering 43 at this spin-chuck 41 bottom. 

[0036] The inner cup 46 for mainly pouring a developer caudad above [ between these two 
undershirt cups 44-45 ] is formed free [ rise and fall ]. and the outer cup 47 for mainly passing a 
rinse caudad is formed in the outside of the undershirt cup 45 free [ rise and fall ] in one with 
the inner cup 46. In drawing 2 . in left-hand side, the location where the inner cup 46 and the 
outer cup 47 go up at the time of discharge of a developer is shown, and the location where 
these descend at the time of discharge of a rinse is shown in right-hand side on it. 
[0037] Furthermore, the sink 48 for surrounding these whole development unit is formed, and 
drain pipe 50b for drain pipe 50a for the exhaust port 49 for exhausting the inside of a unit at the 
time of rotation desiccation and a developer and a rinse is prepared in the sink 48. 
[0038] As shown in drawing 3 . the nozzle arm 51 for developers is formed in one outer cup 47 
side, and the developer regurgitation nozzle 80 is contained in the nozzle arm 51. The nozzle arm 
51 is constituted so that Substrate G may be crossed with the drives 52, such as belt driving, 
and an orbit may be carried out along with a guide rail 53. and thereby at the time of spreading of 
a developer, the nozzle arm 51 scans the substrate G which stood the developer still with 
discharge from the developer supply nozzle. 

[0039] The nozzle arm 54 for rinses, such as pure water, is formed in the another side side of 
the outer cup 47, and the rinse regurgitation nozzle 60 is formed in a part for the point of the 
nozzle arm 54. The nozzle arm 54 is formed free [ rotation ] by the drive 56 focusing on the 
pivot 55. Thereby, at the time of the regurgitation of a rinse, the nozzle arm 54 scans Substrate 
G top for a rinse with discharge from the rinse regurgitation nozzle 60. 

[0040] In addition, the lid (not shown) is prepared above the outer cup 47 free [ rise and fall ], 
and this lid is closed in case it is a rinse. Moreover, notching is formed in the outer cup 47 so 
that a lid can be closed putting in the rinse regurgitation nozzle 60 in a cup. 

[0041] Moreover, the rotation drive 42 made to rotate a spin chuck 41, the drive 52 which drives 
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the nozzle arm 51 for developers, and the drive 56 made to rotate the nozzle arm 54 for rinses 
are controlled by the control unit 70 by each to be shown in drawing 4 . 

[0042] Next, 1 operation gestalt which applied this invention to the rinse regurgitation nozzle 60 
used for development unit (DEV) 24a, 24b, and 24c mentioned above is shown in the sectional 
view and front view of drawing 5 . The rinse regurgitation nozzle 60 shown in drawing 5 has the 
structure where the discharge part 62 which extracted the outer diameter to the point of the 
straight pipe-like liquid-sending tubing 61 gradually was formed, and the porous body 64 which 
has liquid holding power is arranged in the discharge part 62. 

[0043] The bore of the delivery 63 equivalent to opening of a discharge part 62 is the same as 
the bore of the liquid-sending tubing 61, or although it may be more than it, as shown in drawing 
5 . it is desirable at the point that fall is prevented by the wall in a discharge part 62 at the time 
of the regurgitation of a rinse (processing liquid), and it is not necessary to use other fixed 
approaches, by extracting the path of a delivery 63 smaller than the bore of the liquid-sending 
tubing 61. [ of a porous body 64 ] 

[0044] Moreover, in drawing 5 , a porous body 64 can also use a film-like thing, although the 
thing of a truncated-cone form is used. For example, as are shown in drawing 6 (a), and metallic 
ornaments 66 are arranged inside a discharge part 62 and it is shown in the approach of fixing a 
filmy body 65 between metallic ornaments 66 and the wall of the liquid-sending tubing 61, and 
drawing 6 (b) In a discharge part 62, it can constitute so that the liquid-sending tubing 61 can be 
divided into idiosoma 61a and point 61b in the die-length direction, and the approach of putting a 
filmy body 65 between idiosoma 61a and point 61b, and fixing in the case of association using 
connecting fitting 67, etc. can be used. 

[0045] As a porous body 64. the high thing of liquid retaining capacity is used by what [ what has 
liquid holding power ], i.e., the condition that stop liquid sending and a liquid-sending pressure is 
not applied. For example, what has the capacity which absorbs liquid by capillarity, such as a 
hollow filament, a hollow filament bundle, a hollow fiber, a membrane filter, and a ceramic filter, 
and is held is mentioned. Unless the quality of the material is invaded by processing liquid, such 
as a rinse, there is no limit. Arrangement is easy if a hollow fiber, a membrane filter, and a 
ceramic filter are used from the configuration with the rinse regurgitation nozzle 60. What is 
necessary is to use what has a small pore diameter, or just to control the thickness of the 
ingredient to arrange in the range which does not have forced a facility burden, such as using a 
large-sized pump etc. for the regurgitation of a rinse, to have bigger liquid holding power, even 
when which ingredient is used. 

[0046] When the porous body 64 was arranged in the discharge part 62 of the rinse regurgitation 
nozzle 60, and a rinse is sent from the drawing bottom of the liquid-sending tubing 61 using a 
pump, gas pressure, etc. and is breathed out from a delivery 63, even if a liquid reservoir is 
formed in about 63 delivery, by the porous body 64. a rinse will be held and a liquid lappet will be 
avoided. Moreover, when the liquid holding power of a porous body 64 is large, the fall can be 
prevented even if the force is applied to a liquid reservoir, in case the rinse regurgitation nozzle 
60 is moved. Furthermore, there is also an advantage which does not need to attach a liquid 
lappet prevention device with a complicated suck back device etc., consequently structure can 
be easy and can produce cheaply in the rinse regurgitation nozzle 60. 

[0047] Since a porous body 64 functions also as a filter, it also has the function to remove the 
solid-state impurity in a rinse, and also plays the role which prevents adhesion of the particle to 
a substrate, dust, etc. Even if it starts blinding with the solid-state impurity with which a porous 
body 64 is contained in a rinse, if the liquid-sending tubing 61 or a discharge part 62 is made into 
dismountable structure, a porous body 64 is begun, exchange and washing of various components 
are also easy, and if product quality is taken into consideration, the running cost of equipment 
will not become high. 

[0048] In addition, although a porous body 64 also has the function which carries out the 
regurgitation of the rinse to homogeneity from a porous body 64 since much free passage pores 
to connote function as a delivery, the gestalt in which it does not have liquid holding power for 
the purpose of such homogeneity regurgitation, or liquid holding power arranged the small porous 
body is not included under the category of this invention. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran^web_cgi_ejye 



2006/08/15 



JP.2001-252604,A [DETAILED DESCRIPTION] 



7/8 ^— i/ 



[0049] Next, it explains, referring to the sectional view shown in the perspective view shown in 
drawing 7 (a), and drawing 7 (b) about 1 operation gestalt which applied this invention to the 
developer regurgitation nozzle 80. The developer regurgitation nozzle 80 consists of nozzle 
blocks 82 opened for free passage by the liquid-sending tubing 81 which sends a developer, and 
the liquid-sending tubing 81. The nozzle block 82 serves as a configuration which has a long 
cavity in the one direction, and processing liquid (developer) is supplied in this cavity. In addition, 
the liquid-sending tubing 81 is connected with the air operation bulb (not shown), and it is 
possible to control supply and a halt of a developer. 

[0050] The discharge part 86 which carries out the regurgitation of the developer is formed in 
the die-length direction of a nozzle block 82 for plurality at intervals of predetermined, and a 
developer is breathed out from each discharge part 86 by the lower part of a nozzle block 82. 
Therefore, when a developer is breathed out moving a nozzle block 82 in the direction 
perpendicular to the die-length direction horizontally, a developer is broadly breathed out by 
homogeneity and the liquid peak of the developer is carried out on Substrate G. 
[0051] Although it is possible about each of a discharge part 86 to arrange a porous body near 
[ the ] a delivery (for lower opening of a discharge part 86 to be pointed out.) as previously 
shown in drawing 5 . the porous body 83 is arranged by the cavernous lower part of a nozzle 
block 82 with the developer regurgitation nozzle 80. Thereby, processing liquid is breathed out 
from a discharge part 86, after being filtered by the porous body 83. when passing a porous body 
83. 

[0052] With the developer regurgitation nozzle 80, since the porous body 83 is approached and 
arranged in the discharge part 86, even if a liquid reservoir is formed in a discharge part 86, a 
liquid lappet is prevented by the liquid holding power of a porous body 83. Moreover, since a 
developer is filtered by the porous body 83, the solid impurity in a developer is removed and 
adhesion of particle etc. on a processed object (substrate) is prevented. On the other hand, if it 
considers as the structure which can open and close a nozzle block 82, exchange is easy even if 
it is the case where a porous body 83 starts blinding. 

[0053] Furthermore, since a developer is breathed out by the almost uniform pressure from the 
porous body 83 whole by the pressure loss at the time of being filtered by the porous body 83, it 
also plays the role which carries out the regurgitation of a developer to homogeneity from each 
discharge part 86 by it. Thereby, on the whole, substrate processing can be carried out now to 
homogeneity. That is, such a problem is avoided by arrangement of a porous body 83. although it 
is easy to breathe out many developers from the discharge part near the liquid-sending tubing 
81. consequently easy to produce unevenness in a development, when the porous body 83 is not 
arranged. As a porous body 83. various kinds of ingredients mentioned above can be used. 
[0054] Drawing 8 is the explanatory view showing the gestalt of another developer regurgitation 
nozzle 85 which can be replaced with and used for the developer regurgitation nozzle 80 shown 
in drawing 7 , and the slot 88 where width of face was narrowed is formed in the lower part of a 
nozzle block 89 used for the developer regurgitation nozzle 85, and it is formed in it in the form 
where two or more discharge parts 84 project caudad from this slot 88. Arrangement of a porous 
body 87 can be performed by [ as being able to cover the delivery of restoration or a discharge 
part 84 ] in a discharge part 84, and can be used like the nozzle block 80 mentioned above so 
that a slot 88 may be filled up. 

[0055] Drawing 9 is the explanatory view showing the gestalt of another nozzle block in the pan 
which can be replaced with and used for the nozzle block 82 shown in drawing 7 , and in this 
nozzle block 90. the slit-like discharge part 91 is formed in the lower part, and the porous body 
92 is arranged so that the delivery of a discharge part 91 may be taken up. Such a configuration 
can consider that the discharge part of the developer regurgitation nozzle 80-85 mentioned 
above formed continuously, and can use it like the developer regurgitation nozzle 80-85, and 
does equivalent effectiveness so. 

[0056] Since it is the configuration by which the nozzle block 82-89-90 shown in drawing 7 - 
dravving^ has the long configuration in the one direction, it was formed in the lower fang furrow 
form, or width of face was narrowed, it is easy for the more nearly predetermined depth to fill up 
with and arrange the large hollow filament and large hollow filament bundle of liquid holding 
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power, as it meets in the die-length direction of a nozzle block 82-89-90. 

[0057] Drawing 10 (a) and (b) are the explanatory views having shown the gestalt which arranged 
the hollow filament 95 and the hollow filament bundle 96 in the interior using the nozzle block 90. 
When it considers as such a gestalt, it is easily possible to consider as the configuration which a 
developer is supplied to the cavernous section 97 currently formed in the hollow filament 95 or 
the hollow filament bundle 96, and a developer is filtered and discharged in the exterior of a 
hollow filament 95 or the hollow filament bundle 96, and is further breathed out from each 
discharge part. In this case, fully taking advantage of the liquid holding power and filtration 
capacity which a hollow filament 95 or the hollow filament bundle 96 has, it becomes possible to 
aim at improvement in the processing engine performance. 

[0058] In addition, in the gestalt of drawing 10 , it can use as a filter and the approach of 
carrying out the regurgitation from a discharge part 91 can also be used so that a developer may 
be supplied to the up space of the internal cavity of a nozzle block 90 in which the hollow 
filament 95 or the hollow filament bundle 96 is not arranged, the wall surface of a hollow filament 
95 or the hollow filament bundle 96 may be passed through an internal cavity from the exterior of 
a hollow filament 95 or the hollow filament bundle 96 and it may be discharged outside again. 
[0059] As mentioned above, although the gestalt of operation of this invention has been 
explained, this invention is not limited to the gestalt of the above-mentioned implementation. For 
example, although the above-mentioned operation gestalt explained the case where the liquid 
processor which used the processing liquid regurgitation nozzle of this invention and this for 
resist spreading and a development system was applied, it does not restrict to this. Moreover, 
although the LCD substrate has been explained as a processed substrate, it is possible to use 
about other substrates, such as a semi-conductor wafer and CD substrate. 
[0060] 

[Effect of the Invention] According to this invention an above-mentioned passage, after 
regurgitation termination, since the porous body which has liquid holding power near the 
discharge part of various kinds of nozzles which carry out the regurgitation of the processing 
liquid is arranged, even if it is the case where a liquid reservoir is formed in a delivery, liquid is 
attracted by the porous body and a liquid lappet is prevented by it. The remarkable effectiveness 
that improvement in the yield is achieved is done so, without polluting by this the device member 
to which migration etc. carries out a processing substrate and a substrate. Moreover, from a 
viewpoint of prevention of a liquid lappet, there is also an advantage which becomes possible [ it 
not being necessary to attach complicated devices, such as a suck back function, and the design 
degree of freedom of structure or a configuration becoming large, and also holding down a 
manufacturing cost ]. Furthermore, according to this invention, since a porous body also has the 
filtration function of processing liquid, the various solid impurities in processing liquid are 
removed. Thereby, adhesion of particle etc. in a processing substrate is prevented and 
improvement in the quality of a product (processing substrate) and improvement in the yield are 
achieved. In addition, this invention does various effectiveness so from processing liquid being 
breathed out by homogeneity from a porous body by arranging a porous body — homogeneous 
improvement in liquid processing, as a result upgrading of a product are planned. 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the processing liquid regurgitation nozzle and 
liquid processor which perform liquid processing to for example, the glass substrate for liquid 
crystal displays (LCD), or a substrate like a semi-conductor wafer. 
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PRIOR ART 



[Description of the Prior Art] For example, in manufacture of a liquid crystal display (LCD), 
photoresist liquid is applied to the LCD substrate of a glass rectangle, the resist film is formed, 
the resist film is exposed corresponding to a circuit pattern, and a predetermined pattern is 
formed by the so-called photolithography technique of carrying out the development of this. 
[0003] Formation of such a circuit pattern is performed using resist spreading / development 
system by which two or more processing units were collected. In such a system, first, after 
surface treatment and washing processing are performed by UV irradiation if needed to a 
substrate, brush washing and ultrasonic backwashing by water are given by the washing unit. 
Then, in order that a substrate may raise the stability of a resist, succeedingly, resist spreading 
is performed in a resist spreading unit, a predetermined pattern is exposed with an aligner after 
prebaking, further, a development is carried out, postbake processing is carried out 
[ hydrophobing processing (adhesion promoter coat) is carried out with an adhesion process 
unit, ] in a development unit, and a predetermined circuit pattern is formed. 
[0004] Here, the development unit is equipped with the cup which collects the developer 
regurgitation nozzle which carries out the regurgitation of the developer to a substrate, the rinse 
regurgitation nozzle which carries out the regurgitation of the rinse after a development, the spin 
chuck for substrate maintenance, the migration device in which a developer regurgitation nozzle 
and a rinse regurgitation nozzle are moved on a substrate from a position in readiness, 
respectively, and the processing liquid (a developer, rinse) shaken off to the perimeter of a spin 
chuck if it explains in more detail about a development unit 

[0005] In case a development is carried out in this development unit, first, a substrate is laid on 
a spin chuck, a developer regurgitation nozzle is moved on a substrate from a position in 
readiness, and the liquid peak of the developer is carried out on a substrate. A developer 
regurgitation nozzle moves to a position in readiness after liquid peak termination. It dries by 
suspending supply of a rinse discharge and after that and a rinse shaking off a rinse, shaking off 
a developer, moving a rinse regurgitation nozzle from a position in readiness subsequently to a 
substrate top, and rotating [ rotate a spin chuck, ] a spin chuck, after predetermined carries out 
developing time maintenance in this condition. It shakes off and a rinse regurgitation nozzle 
moves to a position in readiness after desiccation. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention an above-mentioned passage, after 
regurgitation termination, since the porous body which has liquid holding power near the 
discharge part of various kinds of nozzles which carry out the regurgitation of the processing 
liquid is arranged, even if it is the case where a liquid reservoir is formed in a delivery, liquid is 
attracted by the porous body and a liquid lappet is prevented by it. The remarkable effectiveness 
that improvement in the yield is achieved is done so, without polluting by this the device member 
to which migration etc. carries out a processing substrate and a substrate. Moreover, from a 
viewpoint of prevention of a liquid lappet, there is also an advantage which becomes possible [ it 
not being necessary to attach complicated devices, such as a suck back function, and the design 
degree of freedom of structure or a configuration becoming large, and also holding down a 
manufacturing cost ]. Furthermore, according to this invention, since a porous body also has the 
filtration function of processing liquid, the various solid impurities in processing liquid are 
removed. Thereby, adhesion of particle etc. in a processing substrate is prevented and 
improvement in the quality of a product (processing substrate) and improvement in the yield are 
achieved. In addition, this invention does various effectiveness so from processing liquid being 
breathed out by homogeneity from a porous body by arranging a porous body — homogeneous 
improvement in liquid processing, as a result upgrading of a product are planned. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejye 



2006/08/15 



JP.Z001-252604.A [TECHNICAL PROBLEM] 



1/1 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although various processing liquid, such as thinner 
used before and after wash water, a developer, a resist, and resist spreading, was breathed out 
from the nozzle as mentioned above, the liquid reservoir was conventionally generated near the 
delivery of a nozzle after the regurgitation, and there was a case where a product was polluted 
with the liquid lappet of this liquid reservoir. 

[0007] For example, when the liquid lappet of resist liquid is generated from the resist 
regurgitation nozzle which performs resist spreading, the part from which the thickness of the 
resist film differs in polar zone arises, and problems, like spreading unevenness arises occur, and 
generating of a defective is caused as a result. And in order to avoid this problem, it becomes 
complicated [ the structure of a nozzle ], when it carries out to attach a suck back function etc.. 
and the manufacturing cost of the resist regurgitation nozzle itself produces problems, such as 
becoming high. 

[0008] Also in a development, when a developer dripped and falls to the part which separated 
from the predetermined developer regurgitation location while having stored the developer 
regurgitation nozzle, development precision may differ partially and deterioration of quality is 
caused. 

[0009] In a rinse process, in case it shakes off. desiccation finishes and a rinse regurgitation 
nozzle moves to a position in readiness, a possibility that a rinse may carry out a liquid lappet 
from a rinse regurgitation nozzle is on a substrate. When the liquid lappet of a rinse happens, 
possibility that marks will be attached on a substrate, or the rinse which dripped and fell will 
adhere to a substrate transport device, and a rinse will adhere to other substrates becomes 
large. Thus, if it is sufficient for the remains of a rinse just on a substrate and adhesion etc. is 
carried out to other substrates, the problem that the yield of a product falls will be produced. 
[0010] Processing liquid aims at offering the liquid processor equipped with the processing liquid 
regurgitation nozzle and such a processing liquid regurgitation nozzle which prevented carrying 
out a liquid lappet on the substrate at the time of migration, without making this invention in view 
of this situation, and making structure complicate about the regurgitation nozzle of various 
processing liquid. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
liquid-sending tubing which is the processing liquid regurgitation nozzle which carries out the 
regurgitation of the processing liquid to a processed object as 1st processing liquid regurgitation 
nozzle, and sends processing liquid, and said liquid-sending tubing are open for free passage, and. 
according to this invention, it has the discharge part which carries out the regurgitation of the 
processing liquid, and processing liquid regurgitation nozzle ♦* characterized by to be arranged 
the porous body which has liquid holding power in said discharge part is offered. 
[0012] Moreover, liquid-sending tubing which according to this invention is the processing liquid 
regurgitation nozzle which carries out the regurgitation of the processing liquid to a processed 
object as 2nd processing liquid regurgitation nozzle, and sends processing liquid, Said liquid- 
sending tubing is open for free passage, the discharge part which carries out the regurgitation of 
the processing liquid to the lower part is formed, it has the nozzle block arranged to an 
abbreviation horizontal direction, and processing liquid regurgitation nozzle ** characterized by 
the porous body which has liquid holding power being arranged in the die-length direction by 
abbreviation parallel at said nozzle block is offered. As for a porous body, about this 2nd 
processing liquid regurgitation nozzle, approaching and arranging in a discharge part is desirable. 
[0013] In the 1st and 2nd processing liquid regurgitation nozzle mentioned above, the processing 
liquid which remains after the regurgitation of the processing liquid of the specified quantity in a 
discharge part is held in a discharge part with the suction force using the capillarity which the 
porous body arranged in the proper place has, without carrying out a liquid lappet. Thereby, 
generating of the liquid lappet from a nozzle is prevented and improvement in the production 
yield is achieved. 

[0014] When a hollow filament or a hollow filament bundle is used suitably and uses these 
ingredients as a porous body in these [ 1 st ] and the 2nd processing liquid regurgitation nozzle, it 
is desirable to consider as the configuration which the cavernous section by which processing 
liquid is formed in the hollow filament or the hollow filament bundle is supplied, and processing 
liquid is filtered and discharged in the exterior of a hollow filament or a hollow filament bundle, 
and is further breathed out from a discharge part. Thereby, in addition to the liquid maintenance 
by the porous body, a porous body functions also as a filter and becomes possible [ removing the 
unnecessary solid in processing liquid etc. ]. 

[0015] As other porous bodies, a hollow fiber, a membrane filter, and a ceramic filter can be 
mentioned, for example. It is desirable that the pore diameter is small, also with such an 
ingredient, processing liquid will be filtered and any ingredient can prevent adhesion of particle 
etc. on processed objects, such as a substrate, so that it may have liquid holding power. 
[0016] Now, according to this invention, the liquid processor which has the 1st and 2nd 
processing liquid regurgitation nozzle mentioned above is also offered. Namely, the attaching part 
hoiding a substrate and the processing liquid regurgitation nozzle which carries out the 
regurgitation of the processing liquid to the front face of a substrate, It is a liquid processor 
possessing the processing liquid regurgitation nozzle migration device in which said processing 
liquid regurgitation nozzle is moved to the upper part of a substrate from a position in readiness. 
Said processing liquid regurgitation nozzle Liquid-sending tubing which sends processing liquid. 
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and the liquid-sending tubing concerned are open for free passage, it has the discharge part 
which carries out the regurgitation of the processing liquid, and liquid processor ** characterized 
by arranging in said discharge part the porous body which has liquid holding power is offered. 
[0017] Moreover, the attaching part holding a substrate and the processing liquid regurgitation 
nozzle which carries out the regurgitation of the processing liquid to the front face of a 
substrate, It is a liquid processor possessing the processing liquid regurgitation nozzle migration 
device in which said processing liquid regurgitation nozzle is moved to the upper part of a 
substrate from a position in readiness. Said processing liquid regurgitation nozzle Liquid-sending 
tubing which sends processing liquid, and said liquid-sending tubing are open for free passage, 
and the discharge part which carries out the regurgitation of the processing liquid to the lower 
part is formed. It has the nozzle block arranged to an abbreviation horizontal direction, and liquid 
processor ** characterized by the porous body which has liquid holding power being arranged in 
the die-length direction by abbreviation parallel at said nozzle block is offered. The various 
gestalten of the 1st and 2nd processing liquid regurgitation nozzle mentioned above can be 
applied to the processing liquid regurgitation nozzle in these liquid processors, and, thereby, the 
liquid processor which is excellent in processing effectiveness is offered. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail with reference to an accompanying drawing. The liquid processor which used the 
processing liquid regurgitation nozzle of this invention and this processing liquid regurgitation 
nozzle is the top view showing resist spreading and the development system (it is hereafter 
described as a "processing system".) of the LCD substrate (it is hereafter described as a 
"substrate".) applied suitably, and dr awing 1 decides to outline about this processing system 
first 

[0019] This processing system equips the cassette station 1 in which the cassette C which 
holds two or more substrates G is laid, and Substrate G with the processing section 2 equipped 
with two or more processing units for performing a series of processings including resist 
spreading and development, and the interface section 3 for delivering Substrate G between 
aligners (not shown), and the cassette station 1 and the interface section 3 are arranged to the 
both ends of the processing section 2, respectively. 

[0020] The cassette station 1 is equipped with the conveyance device 10 for conveying 
Substrate G between Cassette C and the processing section 2. And carrying-in appearance of 
Cassette C is performed at the cassette station 1 . Moreover, in the conveyance way 1 0a top in 
which the conveyance device 1 0 was formed along the array direction of a cassette, it has the 
movable conveyance arm 1 1 and conveyance of Substrate G is performed by this conveyance 
arm 1 1 between Cassette C and the processing section 2. 

[0021] The processing section 2 is divided into pre-stage 2a, inside step 2b, and post-stage 2c. 
it has the conveyance way 12-13-14 in the center, respectively, and each processing unit is 
arranged in the both sides of these conveyances way. And the junction section 15-16 is formed 
among these. 

[0022] Pre-stage 2a is equipped with the movable main transport device 1 7 along the 
conveyance way 12. To the one side of the conveyance way 1 2 Two washing unit (SCR) 21a and 
21b are arranged. To the other side of the conveyance way 12, a UV irradiation unit The 
processing block 27 which the processing block 25 which (UV) and the refrigeration unit (COL) 
repeated to two steps, the processing block 26 which a heat-treatment unit (H.P.) comes to put 
on two steps, and a refrigeration unit (COL) come to put on two steps is arranged. 
[0023] Inside step 2b is equipped with the movable main transport device 18 along the 
conveyance way 13. Moreover, to the one side of the conveyance way 13 a resist — spreading - 

- processing — a unit — ( — CT — ) — 22 — and — a substrate — G — a peHphery — ths 
section — a resist — removing — a periphery — a resist — removal — a unit — ( — ER — ) — 
23 — one like — preparing — having — — the other side of the conveyance way 13 - 

- A heat-treatment unit The processing block 28 which (H.P.) comes to put on two steps, The 
processing block 29 which a heat-treatment unit (H.P.) and a cooling processing unit (COL) 
come to pile up up and down, and the processing block 30 which an adhesion process unit (AD) 
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and a refrigeration unit (COL) come to pile up up and down are arranged. 
[0024] Post-stage 2c is equipped with the movable main transport device 19 along the 
conveyance way 14. Furthermore, to the one side of the conveyance way 14 Three development 
unit (DEV) 24a, 24b, and 24c are arranged. The processing block 31 which a heat-treatment unit 
(H.P.) comes to put on two steps and the processing block 32 which a heat-treatment unit (HP.) 
and a cooling processing unit (COL) both come to pile up up and down, and 33 are arranged at 
the other side of the conveyance way 1 4. 

[0025] In addition, the processing section 2 has structure which arranges only washing 
processing unit 21a, the resist processing unit 22, and a spinner system unit like development 
unit 24a to one side across a conveyance way, and arranges only heat system processing units, 
such as a heat-treatment unit and a cooling processing unit, to an another side side. 
[0026] Moreover, the drug solution supply unit 34 is arranged and the tooth space 35 for 
maintaining the main transport device further is provided for the part by the side of spinner 
system unit arrangement of the junction section 15-16. 

[0027] The main transport device 17-18-19 is equipped with the X-axis drive of the 2-way 
within a horizontal plane, the Y-axis drive, and the vertical Z-axis drive, respectively, is equipped 
with the rotation drive which rotates focusing on the Z-axis further, and has the arm (not shown) 
which supports Substrate G, respectively. 

[0028] The main transport device 1 7 has carrying in and taking out of Substrate G to each 
processing unit of pre-stage 2a. and the function to deliver Substrate G between the junction 
sections 15 further while delivering Substrate G between the arms 11 of the conveyance device 
10. Moreover, the main transport device 18 has carrying in and taking out of Substrate G to each 
processing unit of inside step 2b, and the function to deliver the substrate G between the 
junction sections 16 further while delivering Substrate G between the junction sections 15. 
Furthermore, the main transport device 19 has carrying in and taking out of Substrate G to each 
processing unit of post-stage 2c, and the function to deliver the substrate G between the 
interface sections 3 further while delivering Substrate G between the junction sections 16. In 
addition, the junction section 15-16 functions also as a cooling plate. 

[0029] The interface section 3 is equipped with the conveyance device 38 in which carrying-in 
appearance of the substrate G between the extension 36 which holds a substrate temporarily in 
case a substrate is delivered between the processing sections 2, two buffer stages 37 which 
were further established in the both sides and which arrange a buffer cassette, and these and 
aligners (not shown) is performed. In the conveyance way 38a top in which the conveyance 
device 38 was formed along the extension 36 and the array direction of the buffer stage 37, it 
has the movable conveyance arm 39 and conveyance of Substrate G is performed by this 
conveyance arm 39 between the processing section 2 and an aligner. 

[0030] Thus, by collecting each processing unit and unifying, space-saving-izing and the increase 
in efficiency of processing can be attained. 

[0031] Thus, it sets to the constituted processing system. The substrate G in Cassette C is 
conveyed by the processing section 2. In the processing section 2 First, surface treatment and 
washing processing are performed in the UV irradiation unit (UV) of the processing block 25 of 
pre-stage 2a. After being cooled in a cooling processing unit (COL), scrubber washing is 
performed by washing unit (SCR) 21a and 21b, and after stoving is carried out in one heat- 
treatment unit of the processing blocks 26 (H.P.), it is cooled with one refrigeration unit (COL) of 
the processing blocks 27. 

[0032] Then, in order for Substrate G to be conveyed by inside step 2b and to raise fixable [ of a 
resist ], hydrophobing processing (adhesion promoter coat) is carried out with the adhesion 
process unit (AD) of the upper case of the processing block 30, a resist is applied in the resist 
spreading processing unit (CT) 22 after cooling by the cooling processing unit (COL) of the lower 
berth, and the excessive resist of the periphery of Substrate G is removed in the periphery 
resist removal unit (ER) 23. Then, prebaking processing is carried out by one of the heat- 
treatment units in inside step 2b (H.P.). and Substrate G is cooled with the refrigeration unit 
(COL) of the lower berth of the processing blocks 29 or 30. 

[0033] Then, Substrate G is conveyed by the aligner tiirough the interface section 3 by the main 
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transport device 19 from the junction section 16, and a predetermined pattern is exposed there. 
And after carrying in Substrate G through the interface section 3 again and performing 
postexposure BEKU processing if needed in one heat-treatment unit of the processing blocks 
31-32-33 of post-stage 2c (H.P.), a development is carried out by either development unit (DEV) 
24a, 24b and 24c, and a predetermined circuit pattern is formed. It is cooled with one of 
refrigeration units (COL), and the substrate G by which the development was carried out is held 
in the predetermined cassette on the cassette station 1 according to the main transport device 
19, 18, 17, and the conveyance device 10. after postbake processing is performed in one heat- 
treatment unit of the post-stage 2c (HP.). 

[0034] Although this invention is used about regurgitation, such as the various processing liquid 
used in the processing system mentioned above, for example, substrate wash water, (pure 
water), a resist, a developer, and a rinse, it presupposes a development unit (DEV) hereafter that 
this invention is explained to an example. 

[0035] Drawing 2 is the sectional view of a development unit (DEV), and drawing 3 is the top 
view of a development unit (DEV). As shown in drawing 2 , in development unit (DEV) 24a, 24b, 
and 24c, Substrate G is held mechanically, for example, it is prepared so that a spin chuck 41 
may rotate with the rotation drive 42, and the covering 43 which surrounds the rotation drive 42 
is arranged, and two undershirt cups 44-45 are estranged and formed in the periphery enclosure 
of this covering 43 at this spin-chuck 41 bottom. 

[0036] The inner cup 46 for mainly pouring a developer caudad above [ between these two 
undershirt cups 44-45 ] is formed free [ rise and fall ], and the outer cup 47 for mainly passing a 
rinse caudad is formed in the outside of the undershirt cup 45 free [ rise and fall ] in one with 
the inner cup 46. In drawing 2 , in left-hand side, the location where the inner cup 46 and the 
outer cup 47 go up at the time of discharge of a developer is shown, and the location where 
these descend at the time of discharge of a rinse is shown in right-hand side on it. 
[0037] Furthermore, the sink 48 for surrounding these whole development unit is formed, and 
drain pipe 50b for drain pipe 50a for the exhaust port 49 for exhausting the inside of a unit at the 
time of rotation desiccation and a developer and a rinse is prepared in the sink 48. 
[0038] As shown in drawing 3 , the nozzle arm 51 for developers is formed in one outer cup 47 
side, and the developer regurgitation nozzle 80 is contained in the nozzle arm 51. The nozzle arm 
51 is constituted so that Substrate G may be crossed with the drives 52, such as belt driving, 
and an orbit may be carried out along with a guide rail 53, and thereby at the time of spreading of 
a developer, the nozzle arm 51 scans the substrate G which stood the developer still with 
discharge from the developer supply nozzle. 

[0039] The nozzle arm 54 for rinses, such as pure water, is formed in the another side side of 
the outer cup 47, and the rinse regurgitation nozzle 60 is formed in a part for the point of the 
nozzle arm 54. The nozzle arm 54 is formed free [ rotation ] by the drive 56 focusing on the 
pivot 55. Thereby, at the time of the regurgitation of a rinse, the nozzle arm 54 scans Substrate 
G top for a rinse with discharge from the rinse regurgitation nozzle 60. 

[0040] In addition, the lid (not shown) is prepared above the outer cup 47 free [ rise and fall ], 
and this lid is closed in case it is a rinse. Moreover, notching is formed in the outer cup 47 so 
that a lid can be closed putting in the rinse regurgitation nozzle 60 in a cup. 

[0041] Moreover, the rotation drive 42 made to rotate a spin chuck 41, the drive 52 which drives 
the nozzle arm 51 for developers, and the drive 56 made to rotate the nozzle arm 54 for rinses 
are controlled by the control unit 70 by each to be shown in dxawing_4 . 

[0042] Next, 1 operation gestalt which applied this invention to the rinse regurgitation nozzle 60 
used for development unit (DEV) 24a, 24b, and 24c mentioned above is shown in the sectional 
view and front view of drawing 5 . The rinse regurgitation nozzle 60 shown in drawing 5 has the 
structure where the discharge part 62 which extracted the outer diameter to the point of the 
straight pipe-like liquid-sending tubing 61 gradually was formed, and the porous body 64 which 
has liquid holding power is arranged in the discharge part 62. 

[0043] The bore of the delivery 63 equivalent to opening of a discharge part 62 is the same as 
the bore of the liquid-sending tubing 61, or although it may be more than it, as shown in drawing 
5 . it is desirable at the point that fall is prevented by the wall in a discharge part 62 at the time 
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of the regurgitation of a rinse (processing liquid), and it is not necessary to use other fixed 
approaches, by extracting the path of a delivery 63 smaller than the bore of the liquid-sending 
tubing 61. [ of a porous body 64 ] 

[0044] Moreover, in drawing 5 . a porous body 64 can also use a film-like thing, although the 
thing of a truncated-cone form is used. For example, as are shown in drawing 6 (a), and metallic 
ornaments 66 are arranged inside a discharge part 62 and it is shown in the approach of fixing a 
filmy body 65 between metallic ornaments 66 and the wall of the liquid-sending tubing 61, and 
drawing 6 (b) In a discharge part 62, it can constitute so that the liquid-sending tubing 61 can be 
divided into idiosoma 61a and point 61b in the die-length direction, and the approach of putting a 
filmy body 65 between idiosoma 61a and point 61b, and fixing in the case of association using 
connecting fitting 67, etc. can be used. 

[0045] As a porous body 64, the high thing of liquid retaining capacity is used by what [ what has 
liquid holding power ], i.e.. the condition that stop liquid sending and a liquid-sending pressure is 
not applied. For example, what has the capacity which absorbs liquid by capillarity, such as a 
hollow filament, a hollow filament bundle, a hollow fiber, a membrane filter, and a ceramic filter, 
and is held is mentioned. Unless the quality of the material is invaded by processing liquid, such 
as a rinse, there is no limit. Arrangement is easy if a hollow fiber, a membrane filter, and a 
ceramic filter are used from the configuration with the rinse regurgitation nozzle 60. What is 
necessary is to use what has a small pore diameter, or just to control the thickness of the 
ingredient to arrange in the range which does not have forced a facility burden, such as using a 
large-sized pump etc. for the regurgitation of a rinse, to have bigger liquid holding power, even 
when which ingredient is used. 

[0046] When the porous body 64 was arranged in the discharge part 62 of the rinse regurgitation 
nozzle 60, and a rinse is sent fi^om the drawing bottom of the liquid-sending tubing 61 using a 
pump, gas pressure, etc. and is breathed out from a delivery 63, even if a liquid reservoir is 
formed in about 63 delivery, by the porous body 64, a rinse will be held and a liquid lappet will be 
avoided. Moreover, when the liquid holding power of a porous body 64 is large, the fall can be 
prevented even if the force is applied to a liquid reservoir, in case the rinse regurgitation nozzle 
60 is moved. Furthermore, there is also an advantage which does not need to attach a liquid 
lappet prevention device with a complicated suck back device etc., consequently structure can 
be easy and can produce cheaply in the rinse regurgitation nozzle 60. 

[0047] Since a porous body 64 functions also as a filter, it also has the function to remove the 
solid-state impurity in a rinse, and also plays the role which prevents adhesion of the particle to 
a substrate, dust. etc. Even if it starts blinding with the solid-state impurity with which a porous 
body 64 is contained in a rinse, if the liquid-sending tubing 61 or a discharge part 62 is made into 
dismountable structure, a porous body 64 is begun, exchange and washing of various components 
are also easy, and if product quality is taken into consideration, the running cost of equipment 
will not become high. 

[0048] In addition, although a porous body 64 also has the function which carries out the 
regurgitation of the rinse to homogeneity from a porous body 64 since much free passage pores 
to connote function as a delivery, the gestalt in which it does not have liquid holding power for 
the purpose of such homogeneity regurgitation, or liquid holding power arranged the small porous 
body is not included under the category of this invention. 

[0049] Next, it explains, referring to the sectional view shown in the perspective view shown in 
drawin g 7 (a), and drawin g 7 (b) about 1 operation gestalt which applied this invention to the 
developer regurgitation nozzle 80. The developer regurgitation nozzle 80 consists of nozzle 
blocks 82 opened for free passage by the liquid-sending tubing 81 which sends a developer, and 
the liquid-sending tubing 81. The nozzle block 82 serves as a configuration which has a long 
cavity in the one direction, and processing liquid (developer) is supplied in this cavity. In addition, 
the liquid-sending tubing 81 is connected with the air operation bulb (not shown), and it is 
possible to control supply and a halt of a developer. 

[0050] The discharge part 86 which carries out the regurgitation of the developer is formed in 
the die-length direction of a nozzle block 82 for plurality at intervals of predetermined, and a 
developer is breathed out from each discharge part 86 by the lower part of a nozzle block 82. 
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Therefore, when a developer is breathed out moving a nozzle block 82 in the direction 
perpendicular to the die-length direction horizontally, a developer is broadly breathed out by 
homogeneity and the liquid peak of the developer is carried out on Substrate G. 
[0051] Although it is possible about each of a discharge part 86 to arrange a porous body near 
[ the ] a delivery (for lower opening of a discharge part 86 to be pointed out.) as previously 
shown in drawing 5 , the porous body 83 is arranged by the cavernous lower part of a nozzle 
block 82 with the developer regurgitation nozzle 80. Thereby, processing liquid is breathed out 
from a discharge part 86, after being filtered by the porous body 83, when passing a porous body 
83. 

[0052] With the developer regurgitation nozzle 80, since the porous body 83 is approached and 
arranged in the discharge part 86. even if a liquid reservoir is formed in a discharge part 86, a 
liquid lappet is prevented by the liquid holding power of a porous body 83. Moreover, since a 
developer is filtered by the porous body 83, the solid impurity in a developer is removed and 
adhesion of particle etc. on a processed object (substrate) is prevented. On the other hand, if it 
considers as the structure which can open and close a nozzle block 82, exchange is easy even if 
it is the case where a porous body 83 starts blinding. 

[0053] Furthermore, since a developer is breathed out by the almost uniform pressure from the 
porous body 83 whole by the pressure loss at the time of being filtered by the porous body 83, it 
also plays the role which carries out the regurgitation of a developer to homogeneity from each 
discharge part 86 by it. Thereby, on the whole, substrate processing can be carried out now to 
homogeneity. That is, such a problem is avoided by arrangement of a porous body 83, although it 
is easy to breathe out many developers from the discharge part near the liquid-sending tubing 
81, consequently easy to produce unevenness in a development, when the porous body 83 is not 
arranged. As a porous body 83. various kinds of ingredients mentioned above can be used. 
[0054] Drawin g 8 is the explanatory view showing the gestalt of another developer regurgitation 
nozzle 85 which can be replaced with and used for the developer regurgitation nozzle 80 shown 
in drawing 7 , and the slot 88 where width of face was narrowed is formed in the lower part of a 
nozzle block 89 used for the developer regurgitation nozzle 85, and it is formed in it in the form 
where two or more discharge parts 84 project caudad from this slot 88. Arrangement of a porous 
body 87 can be performed by [ as being able to cover the delivery of restoration or a discharge 
part 84 ] in a discharge part 84, and can be used like the nozzle block 80 mentioned above so 
that a slot 88 may be filled up. 

[0055] Drawing 9 is the explanatory view showing the gestalt of another nozzle block in the pan 
which can be replaced with and used for the nozzle block 82 shown in drawing 7 , and in this 
nozzle block 90, the slit-like discharge part 91 is formed in the lower part, and the porous body 
92 is arranged so that the delivery of a discharge part 91 may be taken up. Such a configuration 
can consider that the discharge part of the developer regurgitation nozzle 80-85 mentioned 
above formed continuously, and can use it like the developer regurgitation nozzle 80-85. and 
does equivalent effectiveness so. 

[0056] Since it is the configuration by which the nozzle block 82-89-90 shown in drawing_7 - 
drawing_^ has the long configuration in the one direction, it was formed in the lower fang furrow 
form, or width of face was narrowed, it is easy for the more nearly predetermined depth to fill up 
with and arrange the large hollow filament and large hollow filament bundle of liquid holding 
power, as it meets in the die-length direction of a nozzle block 82-89-90. 

[0057] Drawin g 10 (a) and (b) are the explanatory views having shown the gestalt which arranged 
the hollow filament 95 and the hollow filament bundle 96 in the interior using the nozzle block 90. 
When it considers as such a gestalt. it is easily possible to consider as the configuration which a 
developer is supplied to the cavernous section 97 currently formed in the hollow filament 95 or 
the hollow filament bundle 96. and a developer is filtered and discharged in the exterior cf a 
hollow filament 95 or the hollow filament bundle 96, and is further breathed out from each 
discharge part. In this case, fully taking advantage of the liquid holding power and filtration 
capacity which a hollow filament 95 or the hollow filament bundle 96 has, it becomes possible to 
aim at improvement in the processing engine performance. 

[0058] In addition, in the gestatt of drawing 10 , it can use as a filter and the approach of 
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carrying out the regurgitation from a discharge part 91 can also be used so that a developer may 
be supplied to the up space of the internal cavity of a nozzle block 90 in which the hollow 
filament 95 or the hollow filament bundle 96 is not arranged, the wall surface of a hollow filament 
95 or the hollow filament bundle 96 may be passed through an internal cavity from the exterior of 
a hollow filament 95 or the hollow filament bundle 96 and it may be discharged outside again. 
[0059] As mentioned above, although the gestalt of operation of this invention has been 
explained, this invention is not limited to the gestalt of the above-mentioned implementation. For 
example, although the above-mentioned operation gestalt explained the case where the liquid 
processor which used the processing liquid regurgitation nozzle of this invention and this for 
resist spreading and a development system was applied, it does not restrict to this. Moreover, 
although the LCD substrate has been explained as a processed substrate, it is possible to use 
about other substrates, such as a semi-conductor wafer and CD substrate. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ng 1 ] The top view showing resist spreading / development system by which the heat 
treatment equipment set as the object of this invention is applied. 
[Drawi ng 2] The sectional view of a development unit (DEV). 
[ Drawing 3] The top view of a development unit (DEV). 

[ Draw ing 4] The block diagram showing the control system in the development unit shown in 
drawing 2 and draw ing 3 . 

[Drawing 5 ] The sectional view and front view showing 1 operation gestalt of the processing 
liquid regurgitation nozzle (rinse regurgitation nozzle) which applied this invention. 
[Draw ing 6] The sectional view showing another arrangement gestalt of the porous body in a 
processing liquid regurgitation nozzle given in d rawi ng 5 . 

[Dra wing 7] The perspective view and sectional view showing another operation gestalt of the 
processing liquid regurgitation nozzle (developer regurgitation nozzle) which applied this 
invention. 

[Drawing 8] The perspective view showing still more nearly another operation gestalt of the 
processing liquid regurgitation nozzle (developer regurgitation nozzle) which applied this 
invention. 

[Drawing 9] The explanatory view showing another operation gestalt of the nozzle block used for 
the processing liquid regurgitation nozzle (developer regurgitation nozzle) which applied this 
invention. 

[Drawing 10] The explanatory view showing still more nearly another operation gestalt of the 

nozzle block used for the processing liquid regurgitation nozzle (developer regurgitation nozzle) 

which applied this invention. 

[Description of Notations] 

24a, 24b, 24c; development unit 

41; spin chuck 

42; rotation drive 

46; inner cup 

47; outer cup 

60; rinse regurgitation nozzle (processing liquid regurgitation nozzle) 
61; liquid-sending tubing 
62; discharge part 
63; delivery 
64; porous body 

80 85; developer regurgitation nozzle 
81; liquid-sending tubing 

82. 89, 90; nozzle block 

83. 87. 92; porous body 
86; discharge part 

88; slot 

95; hollow filament 
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96; hollow filament bundle 
[Translation done.] 
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* NOTICES * 

JPO and NO IP I are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*3ic** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DRAWINGS 



[Drawjng 1] 




37 24c 24b 24a 35 34 22 23 35 34 21b 21a 



[Drawing 2 ] 




[Dr awin g 3] 
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[Drawing 71 




(b) 



[Drawin g 8] 




[ Drawing 10] 
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V (COL) ifi2mcWt^hnxtj:^mm^U v ^ 
2 7^^'i2^$nTC^€>o 

[0 02 3] S/c. 41^952 b;^:. eamiSiCfSoT 
— ^fllJCC^J. Ui>7.Vm^^m:^:^ j V (CT) 22:fe 

(ER) 2 3;&^»WtC^tf 6tir:teO. 

3CDffe^ffijCC:3:. mm^m::Lz.v Y (HP) 3^:5 
2gicm^a6nrJ^j:-S<?0a::^P-^ i^2 8. Jjn^JJDt®^- 
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y h (HP) i?^^^:!-:::.-^^ h (COL) ifilTf^m 
^hnxtji^m^^/Uv ^2^ . ^oJ:0'r Fb:->?3> 
h (AD) ii^^m^L::^:; V (COL) <h*5± 

[0024] a^^CC. fSl^gi52cJ^. S^S§14^^&o 

xmm^mt^^mmm: i 9 ^itxr^j'o . mtm 1 4 

CD— :^firjcci3:, 3-o(7)^^i?n.i|^^^;7 h (DEV) 2 4 
a • 2 4 b • 2 4 c3&^ieM^nr:teO. l^ilKl 4CDffe 

10 :&ffliJ{c«flnf^®:xj:.-^ h (HP) 3&5 2Sk:mta6nr 

(HP) imPMS:!^ ^ h (COL) *^±TCcmtu6 

nt:3^cj:'E>®S':/p ;/^3 2 • 3 3 j&^ieg^nrc^^o 

[0 0 2 5 ] U^. ^11352^3:. 

fflJK:Sfe?^Sag|:x^ h 2 1 a . hSO^S^^Lr, h 2 

2. h24aO<i:^?'cC;^f:^-3^:xj:.^:, 

mmtts:-oX\.^^. 
20 [0 0 2 6] ^/c. «»gi51 5 • 1 6CDXt':h-3g:xr. 

vwMm(o^wc\t. mmm^::^.::.^^ V 3 4 3;;^'ieS^ 

[0 02 7] ^mmmm i 7 • is- 1 9 j^. ^n^n 

^^ij^^cm^rhm^mwmm^m^x^'o. ^n^ns 
SG^3^f^-r^r-A (H^iiTo ) ^miyx\.>^. 
[0 02 8] ^jsaisgi mmmi oor-A 
30 1 1 t<Df^xmm,G(D^i^mi^^'u'? tth^c. m^m 

2 a (D^mm:^^ V h CC*f-r^»SGCDffiA • ffiUl. ^ 

e>(c^^ttitta5 1 5 iopairssGCDs^tzgL^tf 

PalrSfeGCD^C-ifSO^tf ^c!:<!:4>CC. *Sa52bCD§ 

«tg|5l 6 iCDP^OS^GCOSt^SL^tf ^«tB^&WLr 
l^-So $ 6(C. ^i^ag 1 9 5^411^35 1 6 tCOf^xm 

40 Y-Xa53<bcDFBlcDSSGCD$C:fML^?f ^^fg^W 
Urc^5o *MgB15- 1 6«?^r7*U- hiU 

[0 0 2 9 ] :^A7s^2>\t. ^m^2t(Of^ 

xmm^^i^m l ^ ^cc-BtKicss^ mmf ^ x ^ 
It. ctih tmmm mm^^r. ) t<ofii<om^G 

©JgAtH^tf ^S^a«3 8 i^&fiixTl^e^ fi336«« 

3 8;3:x^Xf->5>3 >3 6^^cl:0'>'^''y ^7X7^-1^3 
50 7<Di25iJ7?f^CC?&oTS:t:r6n/c^SS3 8 a ±^^16 
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[0 0 3 0] C<OJ:'yi^C^mm:3.::.y h^m^LX-W 

m^i-mmm:^:^ vh ( u v > vrnm^m - mi^ummf lo 
^n. j^ip^s:x-r. h (COL) r^^ip^n/cfg. gfe 

h (SCR) 21a-21 b t?;^ 

^> h (HP) -CjjnS^^^^n/dS. ^m':fay^21(0 
C^-rn:0^<D?^iP:i:^ ;^ h (COL) T^^iP^n-So 
[0 03 2 ] ^(Dffe. a®Gii*Sa52 btCtgill^tl. 

±SOr Ffc-5^3>^S:x:=- .;; h (AD) (,CXm^it 

mm (HMD SMS) T^cD^mnim:^.^. >y h 

(COL) r?*aif^. h (C 20 

T) 22Vl<iy:^hf)m^^n. i^^lx5^X M^^jx::- 
h (ER) 2 3V&mG (Dmm<D^^rj: l^zyy^ 

m:^^y h (HP) 1 'j ^SOtSi^tl. MS 

:7'n :y ^2 9^^c«3 0a>TS©<^a3:xj:.^; h (CO 

L) r?ftip$n^o 

[0 03 3] -eofs. ssG53:4=is^a5 1 6 f)^f^^mmm 

mi 9CCT-Y>^-^:7x^>;a53^/M.rs*ggccjS 

SSGtJ|ia^V>^--7x-YX353^^LrjgA$ti. 30 
jiJvMK:iS;t;rmSgP2 ccDMa:/^'^ ^3 i -32-3 

3<DCirn:i(r>CDJlII^MS^^':^ h (HP) "C^KX hx^ 
(DEV)24a-24b-24c CDl^mT^^-C^^M 

h (HP) (fCX:r^xh-<-^mm^m^tifcik. i^-rn 

;&^CD^^aJa h (COL) (^T^^n. 

1 9 • 1 8 • 1 7*5J:afe3ll««l OtCjror^-fe h 
[0 034] ±i^L//cMS>'Xf'ACCfclir 

C^^tl^:^. h (DEV) *^!!CC. ."^s 

[0 0 3 5] H 2 Ji3^#.MS^-^ t:^ H (DEV) (D6&r® 
mx^'O. m3[tMB(im:i:^y h (DEV) (OW-Wm 
•CSj-So S2CC^-rJ:^{C. ^«MS:3L^->^ h (DE 
V) 24a • 24b - 2 4 c :c:b%^r SSG^SfS 
a^JtC^^-r ^ . ;^ f> ^ 4 1 :d5[g|£51t& 50 
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«i«4 2tc<J:0(gK$n-SJ:^tcSt:r6ti. C©;^b-> 

5^ -t- ^ 4 1 (DTBuat. mi&mwjmm4 2 ^^h-t ^ 

[0 03 6 ] C(D2-:>(Dr>^-:^ yy 4 4 • 4 5(Dra1 

^^-t}v y'4 7 f)U >i--tf -J y'4 6 t—m^i^m^m 
^^^m^^tixi.^^, ii2^fci^r. i^mmt. 

?g<DgMB#tc. -r>:h-;^'>y4 6:teJ:0*r'^^-*^ y 
[0 0 3 7 ] ^^CC, cne^^MS:!^-;' h:^^^^ 

[0 0 3 8 ] ^3CC7n-rJ:^tc. TO ^-iJ vzf 41 <D 
>/X;ur-A5 li^«:Ji^^?g(a:ffl-^X;l.8 0:j&^iR 

^» o r . mmm(ommwm 5 2 i: o ssg ^ 

[0 0 3 9 ] r»^d?-:??7 y:7-4 7<Dffe:6-oirKc«. 
^CDU>X?^(DyX;Ur-A5 475W:t6n. ^X;U 
r-A5 4<D5fe^^tC«, U>X?gtttH-^XjU6 0 3&5 
6tiri,^-So yX;l/r-A5 4«. ffitti5 5^tpvt:> 

iorigi!j^m5 6ccj;DiHll£a«E{c^^:f enrii^o 

CtiKicfcO, y >X?^cDttttSB$K:$3:. yX;UT-A5 4 

6. sSGi^x^i-^-r^Scfc^Jcs^corii-^. 

[0 0 4 0 ] j'jrfc. r^^-io yy'4i(DiJjm'X. n 

om^c<om,^im\:^hti^^^'^ct;:-yx^>^^ $/c, 

V>X?gttttJ-'X;U6 0^;^-^-7WcAn/c^^Mft^ 

nx^timm^inx\.^h. 

[0 04 1] ^/c. ^4CC^'rJ:^(C. ^ 
4 1 ^lHlS^i±^IiIfe!S»«S«4 2. ^^vSfflO>/X;U 
r-A5 1 ^.5g»Te.^i6««5 2. *5ci:^;f';>xfKffl 
CDyX;Ur-A5 4^IlIIf)$-ff-E)MSl^^i5 6Ji. l^T 

ti*>§iIS]^g7 ocCcfcOSiJS^ti^cfc^JcfcCori^-So 

[0042] ^X5C. ±i^U/c^g^MS:x^ -^^ F ( D E 
V) 24a •24b - 24 c IC^C^ 6nr C^-S U 
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[0 04 3] 2CDSSng3{C^/tac±aiP6 3CD 

[0 04 4] ^/c. ^Sr^i. ^?LSi*6 4'.^Rii^^ 
r#^. ^x.i3:. ^6 (a) ^.WJ:^^. tt[JB^|56 2 
^icorarKttftS 5€:@^r^^^. ®6 (b) K: 

^■r<j:^^c. p±ma56 2 tc^di^r. 3^^®6 i^pf^a? 

^Pfta56 1 a i5fe^a56 1 b t<Ofiil^m^ThA.^mm 

[0 04 5] ^?L«tt6 4 i ores. flg«^;^*wrs 

[0 04 6] ';>X^D±W^X;L'6 0(DP±taa56 2tC^ 
?LHtt 6 4 ^gg^-r -5 i . y > X 6 1 CD^± 

^$nr4>. ^?LHft6 4tcj:oru>;<ig:0W^$ 
[0 04 7] ^imi^Q4[ty ^ }v^tLxhm%tr^ 
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®f(I^4>m/c'r« ^?LI?{$6 4 7!;5y >Xvg«43tc^^n^ 
[0 04 8] ^?LH»6 4 rt^T -^^l^cDii 

75pe>i^~ccy>x?g^q±m'r€>^tg^4>^-r-5*^. 

[0 049 ] *^^^^®vgttHi^X;l'8 OkiS 

mi^fc-mmBm^c-:>i.^x . mi {3.) '^9rs{^tcm%m 

itM^S 1 ^Mil$n/cyX;Ur^n ^8 2nt^ 

[0 050] ^X;byny ^8 2C7>TgB^5i. ^fev^^ 
358 e^O^^^tttb^n^o fi^or. ^ s 2 

[0 0 5 1] ti:aigB8 6(D-^n-enccoc^T. 5feCCS5 
^0?gttai>^X;b8 OrjJ. >^X;uyci';;^8 2(D 

^i1^Ta5CC^?LMi*8 3;5>iie^$nro^^. cn^cj: 

0. Ma?S»^?LS»8 3>&il®'r'Sl^^^?LM«^8 3 

[0 05 2 ] ^#.?^q±ffiyX;U8 Orii, ^?Lm^*8 3 

35 8 6 ^c^gs* ^ fix i> . ^imw 8 3 (om^ 
ntj^x-^x'mmtiifiWit^ti^. ^/c mmm^a^^i 
sf*8 3cccfc-oraii$n^ci/pe>. ^«?g*<7)@^ 

mcLfcm^x^-yxh. ^•f)m^x^^. 

[0 05 3] ^ ^bCC. mmm^t. ^?L@f*8 3 iCr^M^ 



11 

[oo5 4]H8jj. mi ^^^nxi^^^^^mt^y 
X)\^so^{^^xm^^hctii^x^^ m(o^wmii\^ ^ 

fi;&^'3*i*6ti/c«aJ8 8;&sff^^$n. StS^ORtaiSBS 4 

D -.^ ^8 0 iipisBiccfie^-r-Bc <b*5r^^. 

[0 0 5 5 ] ^9'^3:. ^7ifi^ijK$tirc^^^X>rUr^ci 

^9 0X{t. Tmcx^J^:, h«CDti:ffia59 
;«^5ie^$nrc>^o C©cfc^35:«^ii. f?^L/c3^fl^?g 

ttm^xjus 0 • 8 b<o^m^^^um(^mf&Lfci^(o 

[0 0 5 6] S7^^9^^$nrc^>E>^X;uyn y ^ 

8 2 • 8 9 • 9 0«. -7?I^^CgC^^<^^WUr*5«3. 

y •y^82-89-90 

[0057]^10(a). (b)&3:. yXjlz/v. v ^ 

9 0^fflt,\ -e<Drta5tC43^^9 5:tecfcO'*^^9 6 

i O/cJi-^^^i, ^^?g^4i^7i^9 5 ^/c{J*^.^^9 
6^?f^^$tirc^^^f^a59 7--«$&L. *^^9 5^ 

/tii*^**9 ^<o9^^^M^m,ij^m&^tixnm^ 

Lx. nv'^9m'^mm§ti^j:^tz^ y^ji^tuxm 
^\ tttii&i59 1 J: J) liimr^yjm^mi^^^ c t hx^ so 



^13 2001-252604 
12 

[0 059] ^mMcommcommc-Di^^xmrnL 
x^fcf)K 4^mM'a±Mmm<DMmicm^^ti^i>(Dx 

Dmmc-:)i>xmmLx^fcf)^. ^mf^^:r.j^^ com 

[0060] 

^^imi^^^m^nx\.^^ctib^^. p±mj^7f^«:. tt 
(^j:-:>xm'f)^m\^tix. mmti'^m±^n^o cta^ 

moy^m^o^^i,. z>\.^xumffu(D&m\^±.tmhti^ 

m2] mi^^m::^^^^ b (dev) (ommm. 
[S4] m2^^<^:/m3(iC^Lfcmmmma.::^ y hK:^ 

[^5] ^i^HJ^MffiL/c^Slvgttffi^X;!. (V>:^m 
[06] 05fei6<D«ia?gP±aj>^X;l/(c*j&:f6^?LSft 

a y x;b ) (D ^ 6 '.c%n<Dmmm^7rirmmmo 

[a9] *^?«€:®fflU/ci5a®iERtffl>/X;U (^SEjgtt 
fflyXjb) tcfflCi6nS-^X;u>^P5;!5^(D««(DlliSJgS§ 

[010] 2{s:^^;S:®ffiL/c«ia?gttai-^X;b (^mS! 
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24a. 24b. 24c; W^Si^H:!- y h 
4 1 ; >^t*>^i' ^ 

4 2 ; mmmmt 

4 6 : ;^ 

4 7 : T'O^-tivV^ 

6 0 : If >;^?Sia:a^X;l/ (^SiStttHy 

6 1 : W^"^ 

6 2 : Rtmas 

6 3 : RttHP 
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* 6 4 : ^imw 
8 0. 8 5; 'm.mmmyxyx^ 

8 1 ; i^iSS 

8 2. 8 9. 9 0 ; -/XjU^p >7 
8 3. 8 7. 9 2; ^?L®tt 
8 6 ; idifflSiS 

8 8 

9 5 ; ^-^^^ 
9 6 ; 

*10 




oh' 



,T ^ ' ' 

37 24c 24ta 24a 35 
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